Thank you for submitting your manuscript to The EMBO Journal, along with the referee reports and your response from the previous round of peer review at another journal. We have now consulted with an arbitrating advisor who had access to your manuscript, the referee reports, and your response -and this person supports publication here following minor revision as outlined below.
As you will see, our advisor highlights the quality and quantity of your data but at the same time points out that you should discuss the validity in depicting 3D maps of chromome organization/interactions based on data averaging numerous cells. In addition, the advisor finds that cross-validation using a separate technical approach such as FISH would significantly strengthen the conclusiveness of the HiC-derived interactions. I realise that doing this at a broader scale would be outside the scope of the current study but in case you have data available for a few contact points (as a proof of principle) I would suggest that you include it in the final version of the manuscript. Finally, you will see that our advisor would like to see an extended discussion section.
Based on the overall positive recommendation from our advisor I would invite you to submit a revised version of the manuscript in which you address the points outlined above.
Thank you again for giving us the chance to consider your manuscript for The EMBO Journal, I look forward to your revision.
Lazar-Stefanita et al. use hi-C methods to describe the changes in higher order genome organization through the yeast cell cycle. Not surprisingly, they find considerable re-organization of genome interactions at various stages of the cell cycle, including cell division. Using mutants they provide evidence for a role of cohesins in S-phase re-organization and condensin in anaphase reorganization.
The study is a Hi-C tour the force and is of good technical quality. The results are somewhat descriptive and largely expected, but will be of interested to the specialists in the field.
Specific points to be addressed:
1. Although widely used in the community, the use of the 3D representations based on 2D maps is misleading. The datasets represent ensemble information from millions of cells and the 3D representations give the impression that the population is homogenous, i.e. all cells in the population have the same 3D organization. We know from single cell hi-C that this is not the case. The authors should 1) provide some indication as to how many interactions are on average detected per analyzed cell, 2) should, if possible, provide a sense of heterogeneity in the population and 3) should, at least, clearly indicate in the text that what they observe are averaged ensemble representations. 2. The study lacks orthogonal validation of many of the conclusions. Ideally the authors should perform FISH experiments to test the validity of some of the key conclusions such as the formation of the condensin-dependent chromosome 12 rDNA loop and the effect of condensin on anaphase organization by localizing specific interaction sites and demonstrating altered spatial relationships. 3. As a minor point, the Conclusion session seems to have been written in haste. It is very superficial and should be re-written with a little more care. Response to referees: Referee #1:
1. Although widely used in the community, the use of the 3D representations based on 2D maps is misleading. The datasets represent ensemble information from millions of cells and the 3D representations give the impression that the population is homogenous, i.e. all cells in the population have the same 3D organization. We know from single cell hi-C that this is not the case. The authors should 1) provide some indication as to how many interactions are on average detected per analyzed cell, 2) should, if possible, provide a sense of heterogeneity in the population and 3) should, at least, clearly indicate in the text that what they observe are averaged ensemble representations.
The methods was actually very explicit about the fact that the Hi-C 2D and 3D maps are average representations (as highlighted below). We have moved part of these explanations in the main text, to be even more explicit. As for the number of contacts per cell, our sequencing depth is far from being exhaustive (we have only a few % of duplicates in our libraries). Therefore, the ratio corresponding to 20M reads (on average) generated over a population of ~1bn cells is not informative (and is not a metric used in any Hi-C, ChIP or RNA-seq paper).
3D Representation of contact maps.
Here is the new main text paragraph explaining how to interpret the 3D structures:
These 2D maps were translated into 3D representations to visualize the main folding features (Lesne et al, 2014) (e.g. centromeres and telomeres clustering in G1, Fig 1B; Fig EV1) . These 3D structures are average representations of the contact frequencies quantified over a population of cells, and therefore do not represent the exact structure found in individual cells. For instance, on these 3D representations all the telomeres loosely cluster together. In a single nucleus, telomeres rather form small groups scattered all around the nuclear membrane (Taddei & Gasser, 2012). Since in different cells the composition of these clusters differ, all telomeres end up being regrouped together in the average 3D structure that reflects the population average of contacts. In addition, they are not polymer models, and cannot be interpreted as such. Nevertheless, these representations conveniently highlight important structural features not readily apparent in the 2D maps.
2. The study lacks orthogonal validation of many of the conclusions. Ideally the authors should perform FISH experiments to test the validity of some of the key conclusions such as the formation of the condensin-dependent chromosome 12 rDNA loop and the effect of condensin on anaphase organization by localizing specific interaction sites and demonstrating altered spatial relationships. We agree that backing several of our observations with FISH analysis would be ideal. However, we think this is a future work that needs to be also tacked on the basis of the present study. We have added sentences in the discussion that clearly state that the interpretation we propose for some of our data will require further investigation, notably through single cell approaches, to be fully validated.
In addition, we also show that the two main regions of condensin deposition, i.e. the centromeres and the rDNA locus, are bridged during anaphase through a condensin-dependent mechanism resulting in a loop-like structure on the right arm of chromosome 12. Whether this structure is systematically found in all cells, or only in a subset of the population, remains to be determined through single cell imaging approaches such as FISH analysis. Although the precise mechanisms of formation remains unknown as well as its functional importance, we show that the setting up of the loop depends on condensin.
3. As a minor point, the Conclusion session seems to have been written in haste. It is very superficial and should be re-written with a little more care.
We have converted the conclusion section into a discussion.
2nd Editorial Decision 26 June 2017
Thank you for submitting a revised version of your manuscript, I am pleased to inform you that it is now in principle ready for acceptance here. However, before we can go ahead and transfer your manuscript files for production there are still a few formatting issues that need to be resolved. Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.
In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. Every question should be answered. If the question is not relevant to your research, please write NA (non applicable). We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human subjects.
definitions of statistical methods and measures:
a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including how many animals, litters, cultures, etc.).
Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return) a specification of the experimental system investigated (eg cell line, species name).
C--Reagents

B--Statistics and general methods
the assay(s) and method(s) used to carry out the reported observations and measurements an explicit mention of the biological and chemical entity(ies) that are being measured. an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.
Data
the data were obtained and processed according to the field's best practice and are presented to reflect the results of the experiments in an accurate and unbiased manner. figure panels include only data points, measurements or observations that can be compared to each other in a scientifically meaningful way. graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical replicates. if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be justified the exact sample size (n) for each experimental group/condition, given as a number, not a range;
Each figure caption should contain the following information, for each panel where they are relevant:
Captions
The data shown in figures should satisfy the following conditions:
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship guidelines on Data Presentation.
YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê
Each of the Hi--C experiment was performed on synchronized cell populations of about 2 x 10^9 cells. The size of the population allows to obtain high amounts of genomic DNA so to maximize the diversity of captured contacts in the Illumina libraries. For each Hi--C data we evaluated the normal distribution of the contacts and the s.d. was used to generate the corrected contact map. We also computed the non--parametric Wilcoxon test (P values) to evaluate the significance of the different distributions.
Estimations of datasets variability have been performed within dataset (distribution of Hi--C matrix) and between different datasets (replicates and non--replicates).
The variance is similar between all replicates. Significant changes are observed between replicates of different biological condition.
